Abstract. The present retrospective study aimed to investigate the prognostic factors for critically ill patients with an Acinetobacter baumannii (A. baumannii) infection. A total of 37 patients from the intensive care unit (ICU) were enrolled in the study. Data was collected from patients, including age, gender, ethnicity, A. baumannii infection status, concurrent infection status, prescribed antibiotics, Acute Physiology and Chronic Health Evaluation II (APACHE II) and sepsis-related organ failure assessment (SOFA) scores, procalcitonin level, site of infection, shock, sepsis and renal replacement therapy status. Univariate and multivariate analyses were performed to determine the prognostic factors for mortality. In total, 8 out of the 37 patients included in this trial did not survive, resulting in an ICU mortality rate of 21.6%. Univariate analysis indicated that, in comparison with the survival group, APACHE II and SOFA scores were significantly higher in the mortality group (P<0.002 and P<0.001, respectively). A larger number of patients with septic shock were detected in the mortality group in comparison with the survival group (n=4 and n=3, respectively), whereas a larger number of patients were infected with multidrug-resistant A. baumannii (MDRAB) in the survival group in comparison with the mortality group (51.9 and 14.3%, respectively). However, the prognosis was not significantly influenced by antibiotics administered, mixed infection or the site of infection. Multivariate analysis demonstrated that the APACHE II score was the only independent factor affecting the disease prognosis. Receiver operating characteristic curve analysis of the APACHE II score demonstrated that the area under the curve was 0.845±0.078. In patients with an APACHE II score of 15, the sensitivity and specificity predictions for mortality were 87.5% and 72.4%, respectively. The APACHE II score at diagnosis was the only independent factor found to assist in the prognosis of mortality for patients in the ICU with an A. baumannii infection. In conclusion, the results of the present study demonstrated that the APACHE II score may contribute towards the prognostic evaluation of patients in the ICU with an A. baumannii infection.
Introduction
The effects of hospital-acquired infections on the outcome of critically ill patients have been extensively investigated. Acinetobacter baumannii (A. baumannii), a Gram-negative aerobic coccobacillus, has emerged as one of the leading causes for nosocomial bloodstream infections in intensive care units (ICUs) (1) . A. baumannii has been demonstrated to cause a number of clinical infections, including bacteremia, pneumonia, meningitis and surgical site infections (2, 3) .
A. baumannii has been involved in infections with increased mortality rates (4) . The virulence of A. baumannii can be enhanced by the occurrence of multiple antimicrobial resistance, resulting in difficulties when determining the therapeutic options to treat the infection (5, 6) . It has been reported that multidrug-resistant A. baumannii induces a fulminant infection following the treatment of a surgical wound (7) . According to the Chinese Meropenem Susceptibility Surveillance (CMSS) report in 2010 (8) , a total of 180 strains of A. baumannii have been identified in 1259 isolates of Gram-negative bacilli from 13 hospitals; this makes the infection second only to Pseudomonas aeruginosa (8) . In addition, the susceptibility of A. baumannii to carbapenems is <37.0% and its susceptibility to minocycline is 47.8%, while the incidence of extensively drug-resistant A. baumannii is 60.1% (8) . Furthermore, the mortality rates of patients with A. baumannii infection have been reported to be 26.0-55.7%, and the attributable mortality rates were 8.4-36.5% (9) .
Currently, there are few studies concerning the impact of A. baumannii infection on the prognosis of critically ill patients in China (10, 11) . In the present retrospective study, the characteristics of patients with A. baumannii infections in the ICU are investigated, and the clinical prognostic factors for A. baumannii infection are analyzed. The APACHE II scoring system covered 12 routine physiologic measurements, including age and previous health status, that provided a general evaluation of the disease severity (range, 0-71). A high score indicated poor prognosis, and this could be used to predict the mortality of patients (13) . The SOFA score (range, 1-4) was used to assess the course of organ dysfunction/failure in critically ill patients, including the respiratory system, coagulation system, liver, cardiovascular system, central nervous system and kidney. A SOFA score of ≤2 indicated organ dysfunction, and a SOFA score of ≥3 indicated organ failure. High SOFA scores for individual organs were associated with increased mortality (14) . Shock was defined as mean blood pressure <65 mmHg in spite of an adequate quantity of fluids (≤1000 ml crystalloids or 500 ml colloids) (15) . Sepsis, severe sepsis and septic shock were diagnosed according to the guidelines of the 2001 SCCM/ESICM/ACCP/ATS/SIS International Sepsis Definitions Conference (16) .
Prognosis of patients with
Statistical analysis. Data are expressed as the mean ± standard deviation or n (%). SPSS version 16.0 software (SPSS, Inc., Chicago, IL, USA) was used to perform statistical analysis. Intergroup comparisons were performed using the t-test or χ 2 -test. Logistic regression analysis was used to determine the factors affecting the ICU mortality. Receiver operating characteristic (ROC) curve analysis was performed to determine the cut-off point of the APACHE II score. P<0.05 was considered to indicate a statistically significant difference.
Results
Univariate analysis. A total of 37 patients in the ICU (male, 28; female, 9; age range, 34-70 years) were included in the present study. The sample culture was primarily derived from the sputum, peritoneal drainage fluid, urine and wound secretion (Table I) . Of the 37 patients, 8 patients did not survive, resulting in an ICU mortality rate of 21.6%.
As presented in Table II , univariate analysis indicated that, in comparison with the survival group, the APACHE II and SOFA scores were significantly higher in the mortality group (P<0.002 and P<0.001, respectively). In addition, a great number of patients with septic shock were observed in the mortality group in comparison with the survival group (n=4 and n=3, respectively), and a greater number of patients were infected with MDRAB in the survival group compared with those in the mortality group (51.9 and 41.3%, respectively). However, there were no statistically significant differences in the age, gender, ethnicity or PCT level between the two groups. Furthermore, the prognosis was not significantly influenced by the various antibiotics used for therapeutic applications, the presence of mixed infection or the site of infection.
Multivariate analysis.
The results of multivariate analysis demonstrated that the APACHE II score of the patients at diagnosis is the only independent factor that can indicate the disease prognosis (Table III) . The SOFA score, septic shock and hospitalization duration were related with the disease prognosis; however, they were not independent prognostic factors. ROC curve analysis was performed in order to determine the cut-off point for the APACHE II score, and the area under the ROC curve (Fig. 1 ) was found to be 0.845±0.078 (95% confidence interval, 0.692-0.998). In patients with an APACHE II score of 15, the sensitivity and specificity for the prediction of mortality were 87.5 and 72.4%, respectively.
Discussion
In a previous study, A. baumannii infections were found to account for 33.94% of all Gram-negative bacilli infections (17) . The resistant rate of A. baumannii to sulbactam is 30-60%, and its resistance rate to carbapenems is 60-80% (17) . In the present study, it was observed that the incidence of MDRAB was 44.1% (15/34), which is in accordance with the results of previous studies. In addition, a greater number of patients infected with MDRAB were detected in the survival group. This may be due to A. baumannii not being the dominant species in certain microbial cultures that were recognized as MDRAB, and thus the infection would not result in mortality. A study by Qiao et al (18) also indicated that the percentage of MDRAB was significantly higher in the survival group in comparison with that in the mortality group (P<0.05). It has been observed that the genotype of A. baumannii contributes towards its susceptibility to antibiotics. ST75 and ST138 A. baumannii containing OXA-23-like genes were shown to be resistant to carbapenem drugs (19) . However, A. baumannii with drug-resistant and non-resistant genotypes could not be distinguished by routine laboratory tests currently performed in clinical practice (12) . This may explain why a number of researchers reported weak virulence of A. baumannii in the clinic, and did not detct any association between A. baumannii infection and disease prognosis (11, 20) .
A. baumannii is an opportunistic pathogen that is prone to be located at sites such as the skin, conjunctiva, and oral, respiratory, rectal and genitourinary tracts (12, 21, 22) . When a specimen culture detects only A. baumannii, the prediction of whether an infection will occur may be determined by evaluating a number of clinical manifestations, auxiliary examinations and laboratory examinations. However, if other bacteria and/or fungi are detected in the same culture or at other infection sites along with A. baumannii, further clinical tests are required in order to confirm the diagnosis. In the present study, only 33.3% (12/36) of patients were infected by A. baumannii alone, while 66.7% (24/36) of patients presented mixed infection at the same or different sites. Comprehensive judgment regarding the type of antibiotics prescribed to patients should, therefore, be applied when treating A. baumannii and other pathogenic microorganisms. The results from the present study demonstrated that the APACHE II score at diagnosis was the only independent prognostic factor in patients with A. baumannii infection, and this is in accordance with the results of Qiao et al (18) . However, the present study is single-centered with a limited number of subjects. Further in-depth multi-center studies with larger sample sizes are required in order to elucidate the prognostic factors involved in an A. baumannii infection.
In conclusion, the results of the present study demonstrated that the APACHE II score at diagnosis is an independent factor for the disease prognosis of patients in the ICU with an A. baumannii infection. This prognosis is not significantly influenced by the antibiotics administered for therapeutic applications, mixed infections, MDRAB or the site of infection in these patients. The findings of the present study contribute towards the prognostic evaluation of patients in ICUs with an A. baumannii infection.
